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[mmm 2 ] mmmz x <? xm& $ ntzmmmu t , 

*<omtfom ^mnhtitzmmm.mxiim^myti$-mizMLxm^<Dmm^iik 
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mm 2 0 0 2 - 2 8 6 7 9 2 ^- v : 2/ 

[fjf*«3] W^lX(i2fE«c7)|§^f|T-^i3^T, 

[it ] wm i &h 3<D^ib<D^irix^ i m^um^ytmT-^&^x^ 

[ffM5] ifM 1 ^^4^)Hov>f^ 1 ^KffifcOHTfciti^is^-T, 
fEI 1 It t ^ 2 tto ^ < <h ^-^^^$tL^ii>^-;vi:. 

& 1 mmRv^m 2 mm^m^ tm—m^x^xm^^- titled hco 

[If M 6 ] If M 1 **t> 5 ^ov^Ttt^ 1 ^HfE»<7)^^H joV^T. 

mmwwwmgwstmmmi 1 0 0 om±<h L^<t£#mti-&^:«i i o 

[ff*f 7] WM 1 frb 6<7)9 *><7)V^-ftL^ 1 ^ZWM<V%it^K&^X . 

MIS* 1 ; ? hOUiI^O. l^mfcSOO^mtOHt L£ i £#f£<h 1" 
[ffM8] »^7fB«<7)|&*3RT^i3V>T, 

BtrfS^V -7 htf>|@£0. I^rat50 //mh<7)r B U Lfc£ fc£#ftfc-*-&3&3te 
[lf*«9] IfM8fEm<^ftStTK£v>T, 

[if Mi o] mimstWL^jtm^&^x, 

[If Ml 1] 2^7cWt;g^iJ$tL^mm^7fc* : f-^*x., 
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mmm- x o xmm 2 ntzn>wtv w t „ 
z\(DmwmnU(v-jj<D'm^j&ztifzm 1 mmt, 

mmmiwj-mmm, m3mmRv i m4nmzmihti, m^m&^mu^ 
tifzmizmm^-r z> 1 1 i>Km^*mmir&m±zmir&ttmz£^xmj&z 
KtzM 2 nj-mmm t > 

* J* -/Wo 
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^-v: 4/ 



mriB^ i mm, m 2 m^&rj^ y v t mmm^mmm t<vm Kim-tzmmfc 

Wo 

[If*^14] If^l 1 tf*S> 1 3 (7)9 *>OVvf*i#» 1 ^ Kx 

ttrffi^ 1 mMS.^2m«^^«^:w^ifeif trfjfB^ 9 Hc@eg£*u iris 
n 1 wmr &m 2 £ ^> *m t iwj —urn- ^ * 0 s^ftono 

o 

mim^£mU<Ditmmm$: 1 0 0 0^1:^ L7t:ih£#m£:1--5>7'f-^K 
[H*f 1 7] ffl^l l^f> 1 6 0"9*>OV»i*tL^l^lc|B|R0 7^-^KJ. 
BUffi^'Jy h^iJig^O. 1 //mt 5 0 0 yumfcOWi: Lfcifci#ifcn7 

HulBX'; -y hcoipg^O. l,«m£50/im£OWfc Lfc £ £ £#ffc<b f&fBfc 
[ff*Sl 9] It^l 8fB«ccO^^T-tcioV^T, 

Huie^'; y h Orjis^ 0 . 1 jurat 1 0 jumt<Dfflt Ltz Z t *mWt ? Z>5klt 
[ft*S2 0] fflt^gl 9|£«<7)^7t^^^v^T> 
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To 

[fff^2 1] If^l 1 ^c, 2 0 (7)^ ^co^-ftt^ i ^^fa^(7)7 ^ Kx 

iflB2^^^S^iJ$tLf^^o^^^-#:^S^L7t^^M^B r x.^ 

[3§^M&f£iK] 
[0 0 0 1 ] 

[0 0 0 2] 

[^*<7)JMfl jfi:^, 7^^;l/Kx^ 7ya>rV^7°l/^ (FED) 
£ftU~3#HH) o ^Oia WMtm FED«ffl£*i;E>i§^, 2^ 
[0 0 0 3] 

It^Ml] #P?§¥1 -3 1 1,5 3 3^-&fg 31, ^ 1 EI) 
[#^12] #If 7- 1 4 7, 13 l^fR (§31, IH 8 S^IH 9 ) 
[#ff£M3 ] 2000-285, 8 0 1 (f 51, ® 3 ) 

I^tt4] #^Bg 46-20, 9 44 (§11, § 2 HI) 

[^tt5] #^BS4 4 - 2 6, 1 2 5 (§11, §2 0) 

S §68i §5f p. 5 4 6 - 5 5 0 ( 1 9 9 9) 
[##fF3C$£2] V. F. Puchkarev, G.A.Mesyats, On the mechanism of emission 
from the ferroelectric ceramic cathode, J. Appl. Phys. , Vol.78, No. 9 No 

vember 1995, p. 5633-5637 

H.Riege, Electron emission ferroelectrics — a review, N 
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ucl. Instr. And Meth. A340, p.80-89 (1994) 
[0 0 0 4] 

wcm $ tttzmj-iz x o xffiM<Dwm®m*mi%i-2>tzit>K a, itm&jm^w&z 

[0 0 0 5] 

t tz, fe^—fcWsttWLfomi-* fed izmm ttzm^, mmm^^x 

[0 0 0 6] 
[0 0 0 7] 

mmmz x o -c$i j& $ ntzm^w mu t , 

luism 1 ms, & 2 tts&a** u h Ktmhft^ m^<7)ms.^wm^tifzm 
izmmmi-z 1 1 i>izm?*mmi'&m&zm?&tfmzx^xmf&2titzm 
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[0008] *$£WKxi%i^ mixim2wmzsv]sxmi±zm\\tz>t, x 

[ooo9] ttz, wt&ztifzm?^+Mmmtmyhi$.mt<DmLfr&W)L% 
<%z>o l/j^t, pft^<omffi.^mzmi%ir&fzt6Kmnzih2>mi±i>, m=f 

J: oTfHfefcfr? ilMt2t!fOTE(]H:j:o 

[ooio] wjjia^ftoMif-ii, 
1 m^mmm t , 

a 1- & ;& #> o m 3 4 mm t , 

ttfzn 2 m^m&m t , 
-eon 2 mT-iiiis rau- <b frtzmmm t , 
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[0 0 11] *§kWK£tUi^ %lXl*M2mmfc/*)l<7>mE.*$Vm'?2>k, 7s 

mxitm 5 m*^-f rxm&zmu-tz ztizx^x, n 3 Rzrm 4 \z x 

[0 0 12] Sfc, &m$tL^«^^l*^jiS^P,|(!P2^#«t'CL^ 

*T^m**jW»$*t*o-c, fi©fmmcii^4o 01s 

[0 0 13] H?t^l-M$tL^SJES:M^fg:^1-*^*;>H. ftfiSHIi, fulS 

mi mm, i2iss^v7 h tMia«Tjiifi®to^t-^i-^«^3- 

[0 0 14] «#£||*LT*T-Oftffi£^fc^£fci&fc, lufEfill M h fl 
«iU» 0 ftMOTlfRfi, H[j»i:fflilftO"9*»0^< 

[0015] m%-zm* Lxm^ikfczm^^-t&fzib^ mumimmtm 
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[0016] t\)bumj±<DMU%i&M*m2>tztb! l z, Husem#enwoitiim^^ 

1 0 0 0 \>X± t l, ^OVO^i. tufS^ V -7 h <7)m* O. l//mi 5 0 0 //mi: 

t50//mt<7)^tU mie^'; y h^itg^O. 1 //mi: 1 0/,mt 

(Dmh-fho Zh\zWM^±, mU^ 7 o. l //mfc l /imfc^lflji: 

[0 0 17] SnXcoWlrttS.^ 1 mS<h^2mS<h^^^lfelfttO?Sj*0/;i6 

HlftO/J^-fL nx hOfiafcRtflEMS (flXlif 211) <7)#^<7)tl 

[0 0 18] *mt:«t5j|&W7^-;i/Kx^ r>3>faywa, 

^<Dmwwm^<D— jf<Dm\,zBmztitzM 1 sit, 

[0 0 19] ^miz£tui\ FED<nm&<Of&fc5&ytm**il&itiP§&t1-& 
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^-v: 10/ 



ffiffl-f-^) £ t&X*&2><DX\ FEDI l zm^m*mU1-2>&Wtf%: <. FED© 
[0 0 2 0] 2^xa^^@^iJ^tt7 , i^<7)^^^ : l r x., 

misi^ i ms> n 2 maw* 'j y h izmvr h *u ffiTB^m&tfWinz titzm 

&~rz>fztb<Dm3mmwM4wmt^ 
mien i m^-iiite, n 3 mmRvm 4 rn^iw <b martin £ 

^xmw.ztitzm5W&t*^&c\t*m%kt-tz>y 4 -)v kx^ y> 3 >x 
[0021] ^m^xftn, FED<7)m^<vm^§i;ytmi Lj tti&m t 3&ybi-z> 

i^ffli-^i t7& ? -e^^(7)-c\ f EDtzM^^m*mUi-z>'£^&%: < , FED© 
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[0022] iftMKi^ mz2>XKmizm^tLfzmm.<v§£3tm^z-mz%m 

[0 0 2 3] 

ilAli, X Z§kitm?-<VM l <^M^^<oiiJMIlJ-e& *K EI 1 B 

[0 0 2 4] *«2 LTI±. «»«S4H«^Wic^ig|EL^:Ejjftl 0 3 

[0025] L/:^ot,ii2^ ftwm&^&jR^ zro&mmmztf 1 ?* 

* d <h § £ ^ -fe 7 5 y 9 7 -cmj&+ * * o 

[0 0 2 6] »«4 -b 7 = LTfi. ^Jx.(i\ 2cjgfl:$*Lfc& 

^>3-^a, m^r^^-^A, m<tv^*^v^A, Mikity. 
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12/ 



15 t(DjtfK«W/h$v^ t^^m^*f)#«?lt*§ 0 £ 

H B H#it £ £ Z> tz tb , *H£f£ri*£. D&vv 
[0 0 2 7] BMfc^n-^-Md:, l 0 0 OVMfeV^mihtJEJiMit^ 

m«/^go£M£, i-3owoMt^.o mwi2 (ommwmzfa 

If^yfJ^^, Mtctii. 5-6^e;ix%, M^$?iS^(±2 -4^e 

o 

[0 0 2 8] |g H H H tg«r, 3Z^r H B H + WB e B C>^tB, JE^H^ + ^^^r 0 :^ 

[0 0 2 9] «2 ?:-fe7^ ^^^^^«L7^i#^ it«W#mo|§ H H H *£^ 
$?jlK(i0. 0 5-2//mt U HK^filKteO. l-l^mtt5o 

[0030] tfEPM3 *m&-rzmmfct lt, $frgnf±. jtitmwjtiK: 
B tjav^ ^iif i o o om±coifm#^^ffli-^»o c\<n i o tzmmwt ltj±, 

v v a ^ > ^ x ym§&, y^i&^xti - ti h coj± Sol^ 

•^^#^"r^-tr^ ^ ±J&5W-;ft^<7Mt^t>£ 5 0 M^J^^I- 

'S tufB-t =7 ^ y y' LTH&~ 9 > ? ^Fo>f^ 
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^f^Wit^tl^o ^U£(i\ Y^yH;izt« (PMN) 

(PT) <7)2^|nPMN-mPT (n, mZ^m&tt-f & 0 ) £ 

<Ditmmmz±£ <~rz>zttfx-%& 0 #^ n = o. 8 5-1. 0, m=i. . 

0 - n -ejrblf 3 0 0 Om±i:^l9 0^ Lv> 0 Mx.i£\ n=0. 9 1, m= 0 
. 0 9 xm.U<D itm W¥ 15000, n = 0 . 95, m = 0 . 05 Xm&OitB 
l$2 0 0 0 0^#^^o #cK, vny-)i.-t7ll& (PMN) , 
m& (PT) , yiV3>ilS (PZ) <D3m^^tt, PMN<7)*frW£*±Z 

#(MPB:Morphotropic Phase Boundary) OiM 1 1~,?> i t# ? J£|i W^&±£ 
<-f&<DlZftt $lxJi\ PMN : PT : PZ = 0. 3 7 5:0. 3 7 5: 

o. 2 5 ^TJtf§«^5 5 o o, pmn:pt:pz = o. 5:0. 375:0 

.125 Kxitmmmi 5 0 0 1 & ^ „ lw 0 £ t,^ ^tt^^r- 

o 

[0 0 3 1 ] IEKi«4S:U f n^>mM5 fi, v^-f ^Rf^^^f U 0flx.t;f 

•J7 MlAl:5 0 0^mJaT(:t^o HT|^<0 7 9 ^Xvt-V X^l/^f, 3^ 

Wr^XteWignT^ 7s~fV4 xm^hK%> K^-f^I C^f&B^ Ji^TfcltT- 
[0 0 3 2] IEt&«te4Kii, ^2<7)*M^^?l§tB$tL^Kiai 0 ^iiDT 

m^^i^m^tt^rau 1 ^iiDr^ome (M^fi^mfs:) ^mnzti 
, =? ^& >ms 5 £ 3 ^ >ts 5 1 r - 7s t <d m \z& 

[0 0 3 3] mm&^-T4 >^!6(i, 3BfcH?-l KHfr&n£*L&mJEE& 

M f&^c-T -2) fxf ij £ ^ £ L > M x. tf 3 ^ m O J? $ £ ^ <?> * - # > K J: o xmfc 

tblHf 2 003-3078065 
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7 ^ 7 ^^#ffco*ij^(i N 5-3 oi£m%mmtmMT$>z> 0 mmn^-T^ y 
ttt3-fr^a!io4i (MMtLr, ^-ysL-xmnm 

TCARBON 5PCJ *mmLfzi><7>) , JliHI 9 (^jiLt 
, Degussatt^ TFW2 0 0J & , EPI*-,f >f (; J; otffMt^ 

o 

[0034] m^ai§e 7 (4, ^oiff c&ftflw 8 **is:«jbe^ >f yo^tc 

, 7^-77^Si0x, M»Jy'Jn>, 7*$^^&*JS**l;& 0 

IfiiSf7tLT, #-7*_h<a*&iJt«-*\ WttAl:J:ot» 
M&vSMZcyj \^y Fmakogtm^ ^777^ FH^ri, V4^^ey 

[0 0 3 5] 3bfc#«8fi, #7-^*:/W-eftffl3*L£ J: ? fcftfcBEfcio 
3bfefl#>«b«j£S*L, ifB^SM9(4, WMKimitJ yV*7AW.-$% (ITO) 
K J: o TANK $ *u /svf r^*JE+ V b*»^J3in$tL*o 

[0036] *m&(DMMv>mftzmwi-z>o mMWM4izswxmj±zmut 
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2002-286792 ^-p 

mzti, ^epr^-r * ? & 9 * a c x £ i: * 0 

[oo37] ttz, wma $ fitzm^m^mm x-T-jyymefrb myt^m 

£*i*see.*>, m^mmm z f-<Dm^zit^xi&<^^) > mmnti^±^izm^ 

EEOT-C*Hftclg:^JE»«JEtwJ:or|&jfe«rff 9 £fca*-e£* 0 ffilfrttS 
4Mnt>tt 5 «t o T«Jfi£PM^ffM1-£ d t ^ § £ o 

[0 0 3 8] IH2A(i, ^IIW^J:^II^T-^^2 0||MO^OilJ®[lI'e* 
0, 02B{±, ^■OII-IIWfffiEI"C**o *ii©iiT1i, »«S4 
3*>tt5ali, G3SI5 2 1 % figR 2 2 mf\£>*-)\> 2 3 £?Pr U 7. V y h 

124 ^^i-^o 

[0 0 3 9] *«OBSKJ:*U^ C£]g[S2 1. MS 2 2, fc?>*-;l/2 3M 
g2 4CWI*L, Wl'<7)WcltiZmM,K%2><DX\ 5£3tmi L 2 1 OfEl&mJE 

[0 0 4 0] £*L<bEHfo2 1, Ci^2 2, tf>*-;U2 4 fi. 

ISS^n^EVftS-ilft (lfm^5 5 0 0) K3^j£L7t&, a^>lgt7 

--x oh tcsea LtzWfc* lona fctfsg-e, 2 5 0 v , 5 M tywuxw 

[0 0 4 1] 13ft m2B<D-^*t£±LX7T;~rm$ikmWmx$>V), 04li, 
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mmmUi a#*M$3 4*tL> 3^>I|5 a^tf>*-;l/£;j|-U Xy y h 

[0 0 4 2] HI5A(4, *»Wtcj:4|&3t^O*3^MOS©,Offl!I®B|-C* 
0, 05BJ±, -eoiII-IIIWfMBI-C**o $ii«i:^v^, #§^11^4 

[0 0 4 3] 0 6 A (4, ^^^i^^^co^4<7)^MO^c7)#JMBlT^) 
(9, U6B(4, ^OIV-IViff®[H-e^>^o ^liOiiCiJ^T, fff^ 5 1 

[0 0 4 4] 07AJ4, «Ktcj:^^^o^5co^M^.lKOfflMBI-e^ 

>*M5c(4, xy * Ym^zmm\z%mztitz%®M*m-rz>o ifiKz^x 

1 OJfg«j«J± £f[^fg;< -f%> z\ t &X £ £ 0 

[0 0 4 5] EI8A(4, *3§9§K 4 6 OHM^^OfflffiU"e* 

[0046] 09Afi, *%wi,z£Z5?.ftmj-<D%7<DnM<D%m<Dmmmx$) 
, si i i <vnMmmiz&^x^ mnmm 9 <7>ftt> 0 8 \z 
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[0 0 4 7] 01 OAli, ^^tCJ;^||^:^o^8<7)||MoS^O«llT 
01 0BW\ ^OVIII-VIIIBffMHI-eab^o *lfc»<^JBIJ::j3v>t\ « 
2 fc^$*L& 3 St^jfOfBfcfif ^ 9 Hi, mi k^-t^ht- 1 ?>Mc^3t 

o# m^osc ai & fnuuiJ -r * * k 7 k iw £ $ 3 jsl xfm 4 «m t 

LX(DY- MI9 2M9 3 Ztibr- MS9 2£^9 3 ^J;oTfi!lJiP 

[0 0 4 8] Ell 1A«\ **^tcj:4^^o»9^ifi^3SOffllilig-C 
**K Ell l Bit, -e-oiX-IXBfMST-ab^o #IIMoi^jcJ;&SHfc55t^8 1 

ti> mi o^-t^i 8 onjfe^sstcij^T, 3S^«S9oft*>«9 mtim 

8 ^L-C^f3e^WHI*£ILorBeil$*L* & £/*>f r*«jBE+ V b ^flJflDS 

nz>^v?*wmi 3 0 mmmm* iz^frxn&zmnir & ^ t <<z x ^> 
xmth^itfzm^it, n^^iti 3 jc/m r^«jE+vb fcepin-faifcfc 

[0 0 4 9] HI 2 All, fflCi-SFEDOll^ii^fi^^o i 

ofed^, 2^jtmKmm^*itzmkomtm^2 0 or, 200c 200 

Bfc, -tt^^|S:<7)^^2 0 OR, 2 0 0 G, 2 0 0 Brt*EH3*L*g£«2 
0 1 fc, -tLf,lfoMif 2 0 0 R, 2 0 0 G, 2 0 0BC#U»ri 
PHSrJJlo TEg $ *U (C <£ o T#j£ L 2 0 2 <h , FED 

<Dmzjjfa<D£mzmw-rz ) fzib<DX'<-- 9-2 0 3 tzm-tZo 

[0 0 5 0] ^liOfitli, f^t? 2 0 0 R, 2 0 0 G, 2 0 0 B(i-eti 

0 1*, mi *^H^"t««2 t**-C#4 0 « 

^2 0 OR, 2.00G, 2 0 0Bli, 01 C^ttil^t^^ S2, 5- 
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l 1 o-5*>o^T*tofl|jg*^rL-c<> 

[0 0 5 1 ] ^i&Oft^K <£ *U£\ F E D O^Ol^H^St^- 2 0 0 R, 2 
0 0 G, 2 0 0 B^tig#^#&}lci-£OT\ FED«ft^Iil)M^ < 

-e-o&j^ %ytfo<D\zyj-*^mir&&m&%<%:&tztfT*%<, try? 

[0 0 5 2 ] ±fSHii<7)#^jcp^$^^,^(7)-e(i^< > ^#ct)^m 

Itat>litowi:SflCliO. 1 jumt 5 0 0 ft mt<Dm<7)^*#-?2>X 

[0 0 5 3] %mW&t ^^ytli^n^'J v MBd.K:ov*T#£ 

[mi] 

E = V/d 

X(i ^ y -7 MPs d fc/h $ < -f * '^35 h o 
[0 0 5 4] «J±V£S5 < Lfc*£\ 

ffilE# 2003-3078065 
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o 

[0 0 5 5] 7 y -/Hid SrT§*^i»t^$ < 1-£<£>tW£ Lv>7^\ ^H^lcj; 

^j&tbSrisafci-^mTiScm^osi^ t#E^5x i o 9 v/miag 

€JEV£ 1 0 0 V^ffiKI-ZfztbKi*, X 'j y MH d £ 2 0 
nmCt^WliSo -etUl^j-LT, ^fl^K J: £3&7nStT-(C «£ *Ui\ «J±V 
Sri 0 0 V&miztim-f&tzibiz^ 7s >j y Mgd£2 0 ^ m^-ftL^+^-eab 

[0 0 5 6] *f£WK X thli\ 7s i; -7 Mlig d * 0 . 1 //mt 5 0 O^mt^FIt 

t^WtU JfiCli, 0. 1 ft mt 1 0 fx mtsvmtir^o Z bizHtmiztt, 
7 V y Mpgd £ 0. 1/imtl/im t iOf^ 1 0 VfiJgOf&V^fl 

[0057] mj:<Dm^iav'mimmtm2mmt<Dm<Dmmiicomi^fzi6 
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